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103621 aataaaatac acactcacgc acacacatat gtactatata tatatatata tatatatata
103681 tatatatata tatatatata tatatttaaa gagtgtgtgt gtgtgtgtgt gtgtgtgtgt
103741 gtgtgtgagt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtctagatag agagagagag
103801 agagagagag agaataaata aaaaaaaaaa agaaagagag agagagagtg tgtgcgtgtg
103861 tgtgtgtgtg tgtgtgtgtg tatatagaga tatacatata gacagagaga gagagtgtgt
103921 gtatatatat atatatatat atatatatat agannnnnnn nnnnnnnnnn nnnnnnnnnn
103981 nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn
104041 nnnnnnnnnn nnnagtaaca gtacaagtat gatgtgatgt agttagtaaa gtaagcagtc
104101 agacgacatc atattgtttg tttattctaa atatcttttt gagggggcac ttgattaagc
104161 agaatggaaa gaaacatggc ttacgattta tatagactag gataacgttt ttctctcacg
104221 cttgagccac agatctgaca gattatagca gctttaacac acatttcaaa gttgtgtgtc
104281 ataaaaacac tctgtaattc actcaaaatg ctattgatac ccattttcgg atcacaaatt
104341 accggttata aaagctgtaa acggaagttc taaacattct accggtagac gctggtcact
104401 atggctccct ccatgcagca gcctagaaaa aggtctataa ttgttaggag tgggggtgtg
104461 aacctacact ggtcttatgg tttggttcag ttaccattac catggcatca atcggtttaa
104521 ttcgatatct cggtgcatct cagtgcattg aagatgcttt ccatacataa ttagattttt
104581 tcttcacaac ataacaattt ttttattcaa atctatttat atatatatat ccagggatgc
104641 catctgggcc cgtagctttt cggatgttta cgcgacaatc aatagatcta gttactttca
104701 ctacagaaac agagagtgtg ctggcattta caatatcggc cgtgggagcg tgcagtgtgt
104761 cacgctgtcc tgggcttcaa agcaggcatg gaacgagttg agctcgtccg gcagagatgc
104821 aacaatgttt acagtggcgg gtttcttact tttaaagtct gtgatttgat taggtctttg
104881 ccacatgctc cttgcgttat tggtgttaaa ttgaccctct accttgtctc tgtattgacg
104941 ttttgatgct ttgacagttt ttccaaggct gtaatttgct cgtttttgtt cctcagcatt
105001 cctggattta taggtggaag ctcgcactga tcgggttgtt caaacttcac tattgatcca
105061 tggtttttgg ttggggtaga cacggacagt ttttgttggc accacgtcgt ctatacattt
105121 tctgatgaag cacgtaactg tgtctgagta cacttcgatg tcatcatcag aagctacctg
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• full release every two months
• incremental and cumulative updates daily
• available only through internet

ftp://ftp.ncbi.nih.gov/genbank/

Release 133 December 2003
19,808,101 Records

28,507,990,166 Nucleotides
110,000 + Species 
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BCT Bacterial and Archeal
INV Invertebrate
MAM Mammalian (ex. ROD and PRI)
PHG Phage
PLN Plant and Fungal
PRI  Primate
ROD Rodent
SYN Synthetic (cloning vectors)
VRL Viral
VRT Other Vertebrate
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EST Expressed Sequence Tag 
STS Sequence Tagged Site
GSS Genome Survey Sequence
HTG High Throughput Genomic
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80-100,000 unique
cDNA clones in library

- isolate unique clones 
-sequence once
from each end

make cDNA 
library

5’

3’

>IMAGE:275615 3’, mRNA sequence
NNTCAAGTTTTATGATTTATTTAACTTGTGGAACAAAAATAAACCAGATTAACCACAACCATGCCTTACT
TTATCAAATGTATAAGANGTAAATATGAATCTTATATGACAAAATGTTTCATTCATTATAACAAATTTCC
AATAATCCTGTCAATNATATTTCTAAATTTTCCCCCAAATTCTAAGCAGAGTATGTAAATTGGAAGTTAA
CTTATGCACGCTTAACTATCTTAACAAGCTTTGAGTGCAAGAGATTGANGAGTTCAAATCTGACCAAGAT
GTTGATGTTGGATAAGAGAATTCTCTGCTCCCCACCTCTANGTTGCCAGCCCTC

>IMAGE:275615 5’ mRNA sequence
GACAGCATTCGGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCC
TGGAGGTATCCAGCGTACTCCAAAGATTCAGGTTTACTCACGTCATCCAGCAGAGAATGGAAAGTCAAAT
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGGAGAGA
GAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTACAC
TGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTTGAACCATGTNGACTTTGTCACAGNCCC
AAGTTNAGTTTAAGTGGGNATCGAGACATGTAAGGCAGGCATCATGGGAGGTTTTGAAGNATGCCGCNTT
TTGGATTGGGATGAATTCCAAATTTCTGGTTTGCTTGNTTTTTTAATATTGGATATGCTTTTG

gbdiv_est[Properties]
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A gene-oriented view of sequence entries
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52,966 mRNAs + gene CDSs
87,249     EST, 3’reads
42,444     EST, 5’reads

+   34,790     EST, other/unknown
----------

217,479    total sequences in clusters

Final Number of Clusters (sets)
===============================

sets total

25,976   sets contain at least one known gene
17,758   sets contain at least one EST
16,566   sets contain both genes and ESTs
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27,159
115,000,000 bp
25,498 expected genes
5% uncharacterized transcripts
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115,648 mRNAs + gene CDSs
1,436,481     EST, 3’reads
1,779,347     EST, 5’reads
+  634,745     EST, other/unknown
----------
3,966,221    total sequences in clusters

Final Number of Clusters (sets)
===============================

sets total

33,111   sets contain at least one known mRNA
123,884   sets contain at least one EST
28,169   sets contain both mRNAs and ESTs

�����������	
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128,826

3,000,000,000 base pairs
30 K expected genes
80% uncharacterized transcripts
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Sequences Clusters

Homo sapiens human 3,966,221 128,826

Mus musculus mouse 3,348,641 94,528
Rattus norvegicus rat 345,498 63,430
Bos taurus cow 130,603 10,675
Sus scrofa pig 60,253            14,315
Gallus gallus chicken 118,031              4,993
Danio rerio zebrafish 218,881 15,968
Xenopus laevis frog 173,697 19,451
Ciona intestinalis tunicate 464,757            14,254
Drosophila melanogaster fruit fly 277,372 14,835
Anopheles gambiae mosquito 43,713 2,581
Caenorhabditis elegans nematode 176,719            20,386
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Sequences Clusters
Arabidopsis thaliana thale cress 220,191 27,248
Glycine max soybean 178,849            8,815
Medicago truncatula barrel medic 83,918            5,823
Lycopersicon esculentum tomato 60,091            3,740
Triticum aestivum wheat 305,454 20,458
Hordeum vulgare barley 163,844 7,941
Zea mays maize (corn) 153,669 12,628
Oryzia sativa rice 83,435 16,886
Chlamydamonas reinhardti alga 83,548            6,549
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���� (HTG division)
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Whole BAC insert (or genome)
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Genomic Clone (BAC)

T7 end SP6 end

gbdiv_gss[Properties]
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gaps
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gbdiv_htg[Properties]
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gbdiv_sts[Properties]
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Hybrid Cells

PCR Results

Mouse or Human Chromosome
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Sequence Maps

Genetic Map

ePCR Results GenBank Sequences
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CCGATGACAA
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srcdb_refseq[Properties]
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mRNAs and Proteins
NM_123456 Curated mRNA
NP_123456 Curated Protein
NR_123456 Curated non-coding RNA
XM_123456 Predicted mRNA
XP_123456 Predicted Protein
XR_123456 Predicted non-coding RNA
Gene Records
NG_123456 Reference Genomic Sequence
Assemblies
NT_123456 Contig
NW_123456 WGS Supercontig
NC_123455 Chromosome

�
�
�
�

0��$����
��= >����*�.�$����

��������������������
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�����������

�����XM_, XP_, 
XR_

srcdb_refseq_model[prop]

����	
	����NC_, NM_, 
NP_ 

srcdb_refseq_provisional[prop]

��	����NC_, NG_, 
NM_, NP_ 

srcdb_refseq_reviewed[prop]

�������������������� srcdb_refseq_reviewed[prop] AND
biomol_mrna[prop]
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LOCUS       NC_002507              17211 bp DNA     circular INV 02-AUG-2000
DEFINITION  Loligo bleekeri mitochondrion, complete genome.
ACCESSION   NC_002507
VERSION     NC_002507.1  GI:9790625
KEYWORDS    .
SOURCE      mitochondrion Loligo bleekeri (Bleeker’s squid)

ORGANISM  Loligo bleekeri
Eukaryota; Metazoa; Mollusca; Cephalopoda; Coleoidea; Teuthoida;
Myopsida; Loliginidae; Loligo.

REFERENCE   1  (bases 1 to 7998; 17061 to 17211)
AUTHORS   Tomita,K., Ueda,T. and Watanabe,K.
TITLE     7-Methylguanosine at the anticodon wobble position of squid

mitochondrial tRNA(Ser)GCU: molecular basis for assignment of
AGA/AGG codons as serine in invertebrate mitochondria

JOURNAL   Biochim. Biophys. Acta 1399 (1), 78-82 (1998)
MEDLINE   98390274
PUBMED   9714749

REFERENCE   2  (bases 1 to 6; 7978 to 17211)
AUTHORS   Sasuga,J., Yokobori,S., Kaifu,M., Ueda,T., Nishikawa,K. and

Watanabe,K.
TITLE     Gene contents and organization of a mitochondrial DNA segment of

the squid Loligo bleekeri
JOURNAL   J. Mol. Evol. 48 (6), 692-702 (1999)
MEDLINE   99246380
PUBMED   10229573

REFERENCE   3  (bases 1 to 17211)
AUTHORS   Tomita,K., Yokobori Si,S., Oshima,T., Ueda,T. and Watanabe,K.
TITLE     The Cephalopod Loligo bleekeri Mitochondrial Genome: Multiplied

Noncoding Regions and Transposition of tRNA Genes
JOURNAL   J. Mol. Evol. 54 (4), 486-500 (2002)
MEDLINE   21953360
PUBMED   11956687

REFERENCE   4  (bases 1 to 17211)
AUTHORS   Yokobori,S.
TITLE     Direct Submission
JOURNAL   Submitted (06-JUL-1999) Department of Molecular Biology, Tokyo

����������	�	�	����
NC_

�
�
�
�

����,�4����2

����
�%�42&�(��)����

< 2

����
���$������
	
��
��
� �����
���

< 2���+��$��������
���
�

����
��$�	�
����

< (�������)������
�
� ������

tpa[Properties]

�
�
�
�

�42� �
��
��=

������������������
�����
�����������

'�(������)*���



11

�
�
�
�

��������42������,�

�������� �����)*+

������������������������

�
�
�
�

��
����'���

�
�
�
�

'���;��+��

�
�
�
�

����'���;��+��*�
����������*��
����
������������,�,���*�+

�
�
�
�

?�)��$��� '��

�
�
�
�

'������������������



12

�
�
�
�

/�)��>2��

�
�
�
�

��
������>2���4�	��*����������)���,�������

�
�
�
�

��
������>2���4�	��*����������)���,�������

�
�
�
�

'�	�)���*�����@� ��
����2

����

� 	
��������������������������������
���������

� �
���������
��
�����������������

� �����������������

� ����
�����
��� ������ �
�����
��!
�"�������
�"����
��

�
�
�
�

/�)�'�	�)���*���
����2

����


������-.�/�'�(�

�
�
�
�

��
����2

����


����������-�



13

�
�
�
�

(����
�	���� '�	�����*�
��������	�
�����

�
�
�
�

(����
�	���� '�	�����*�
��������	�
�����

Score =  133 bits (69), Expect = 2e-29
Identities = 209/275 (76%), Gaps = 16/275 (5%)
Strand = Plus / Plus

Query: 1482 aatgagtaccgcaaacgcttt-atgctgaagccctatga-atcatttgaagaacttacag 1539
||||| ||||| || || ||| ||||| || |||| ||| | | || ||||| || ||||

Sbjct: 54   aatgaataccggaagcg-tttcatgctcaaaccctttgaga-cgttcgaagagctgacag 111

Query: 1540 gaga-aaaggaaatgtctgcagag-ttg-gaagcactctatggtgacatcgatgctgtgg 1596
|||| |||| ||||||| || ||  ||| |||  ||| || ||||| || |||||  |||

Sbjct: 112  gagagaaag-aaatgtcagctgaacttgagaa--actatacggtgatattgatgccatgg 168

Query: 1597 agctgtatcctgcccttctggtagaaaagcctcggccag-atgccatctttggtgaaacc 1655
|||| |||||||  ||||| || ||| |||| || || | | || || ||||| || || 

Sbjct: 169  agctctatcctggacttcttgtggaacagccgcgccctgga-gctatttttggagagaca 227

Query: 1656 atggtagaagttgg-agcaccattctc-cttgaaaggacttatgggtaatgttatatgtt 1713
|||||||| | ||| ||| |||||||| ||  ||||| || ||||| |||  ||||| |

Sbjct: 228  atggtaga-gatgggagctccattctctcta-aaaggcctaatgggaaatcccatatgct 285

Query: 1714 ctcctgcctactggaagccaagcacttttggtgga 1748
|||||| |||||||| || || || ||||| |||
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GeneMap
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Complete (or nearly)
•Human
•Mouse
•Fruit Fly
•Malaria Mosquito
•Fugu
•C. elegans
•P. falciparum
•Arabidopsis
•Rice
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>gi|12188917|emb|AJ303372.1|RNO303372 Rattus norvegicus

ATGGATCATGCTGAAGAAAATGAAATTCCTGCAGAGATCAGAAGTACCTCGTGGA

GTCATCCGGTCCTCCAGGAGAGGCTGCACGTCAAGGACAAAGTCACAGACTCCAT

GCAGGCATTCACGTGCACTCCTAAAAAAGTAAGAAACATCATCTACATGTTCTTG

TTGCCAGCATATAAATTCAAGGAGTATGTGCTGGGTGACTTGGTCTCGGGCATAA

AGCTCCCCCAAGGCTTAGCCTTCGCGATGCTGGCAGCTGTGCCTCCGGTGTTCGG
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Genes

Genome Scan
Models

Human EST hits
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GenBank

Mouse EST hits
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•General Help info@ncbi.nlm.nih.gov

•BLAST blast-help@ncbi.nlm.nih.gov
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